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(54) LIQUID CRYSTAL ALIGNMENT AGENT AND LIQUID CRYSTAL ALIGNMENT TREATMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
alignment agent capable of giving a liquid crystal 
alignment layer having an angle of pre-tilt produced by 
irradiation of radioactive rays without any rubbing 
treatment, by compounding plural kinds of compounds 
selected from a group comprising a specific polyimide, a 
polymer having a specified structure and a compound 

having a specified structure. ^p^«f O-f R-rfl-n 1 

SOLUTION: This liquid crystal alignment agent contains ' * ^ w*l tt k?%J %4 

at least two kinds of compounds selected from the group f 

consisting of (A) a polyimide having a structure of the 

formula: P1-CH=CH~CO-Q1 (P1 and Q1 are each a 

divalent organic radical having one or more aromatic 

rings) in the main chain, (B) a polymer having at least 

one structure selected from a group of structures of the 

formulae: P2-CH=CH-CO-Q2 (P2 is a divalent organic 

radical having one or more aromatic rings; Q2 is a 

monovalent organic radical having one or more aromatic 

rings) and P3-CH=CH-CO-Q3 (P3 is a trivalent organic 

radical having one or more aromatic rings; Q3 is a monovalent organic radical having one or 
more aromatic rings), and (C) a compound having a structure of the formula: P4-CH=CH-CO~ 
Q4 (P4 and Q4 are each a monovalent organic radical having one or more aromatic rings). 
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3,3' -e 
5' ~yy 

:X«7j<tJ, 2,2'- 
4,4' ,5,5' -y 



0 n H 2n+i-«-g-g-9->^-0-^ 



O 



-NH 



NH 



(V) 



CO 0 2 8] I^B^yxXrvWi, (7n) 

sKyft/Nn^vfbft) fc, (x) y*-Mt-£M£%R 
)S£-t!rTff-P>nS 0 frfrS^'JiXr/Mi, (7^ 7* 
?\y$ymmt, (-) 5^>i— Mfc^*©^>«:< 



50 



co 0 2 9] wMm^z^t^y^^ymmt lt 

ti, 2 , 3 -*;I/37^A;V#7i, 2,4-* 

3 , 4 -A^ny^^Wyl, 3 , 5 -7j;Vny7A;l/ 
1- (4-*;l/3^;l/^7) -2,4-^y 



(6) 

9 

^yzytui^ym, l- (4-*;P3— ;i/**s/) - 
2 i- U-#/i/3-/i/ 

-2,6 -'ty-tr j;^ l - 

(4 -W3^ iv^^y) -3,5 -^y-tfy^/l/jJ? 

<», *M>t^P'J FftifC^l/^y^Mpyyffctl 

wens, ws«}g 2 ;&wirs *J*-Mt&ys£ v 

Tti, IM2,3-^tFn^;l/3X 2,4-y 
t: Fo+>'*;l/ny 1 3 , 4-yt: Fo+->M3X 
3,4-^tFn+i'*/l'3X 3 , Fo+->* 10 

;!/3X 1- (4-#;l/3x:/l/;fr^y) -2,4 — <y 
•tf y$*t— ;W l - ( 4 -ft/lo -2,5 
— ^y-tfyi^i—- ;k l- (4-*;l/3-M^» - 

2 , 6 — ^y^fy^^r— yl/feJct* l - (4 -fiivzjz.^ 
X^y) -3,5 -^y^V^-^ft^flW&n 
So cn^<Do'b, l- (4-*;l/n-;^^» - 

3 , 5 -^y-tf^v^^yffiteckt; l - (4 -#/i/3 
z.M^y') -3,5 -^y-tf y^— S L</\> 

c n 5 ttHMBn? * 2 acU:*lB**fc'&rffiffl T? § 

So 20 

CO 0 3 0] ±IB^Uxx-r;Wi, *3§f?j?tD'?j«?lft 
* </ ^ Sfi fc: fifi© s># y ^Sfe tCf/Sfta y** - 

Coo3i] fto^*^yMHt^»t OTB, ffl*. 
;lO/\7^ (±) -Uydl, meso-JS5K, -f 

VMym, ^w^'tfyfe fF7^wy*k'y 
& ^fbyr^^ya Any®, M 
^'jyi, x^uyi, A-7MPX^uyi, 3, 
3,6,6-fF7>(f;i/X^'jy^ r-tf^y^ -tr 
/^yy^ ^M-P-fe/^yy®, 77-y;Hv Fx 
y;i/y^;i/*y^ hUf*s/;i/^*;i/#y^ tF7t 

[0 0 3 2] -y^DTW^wyi, T*J\Ly 
i, ^wt:FP7^m i ,4- (/;u^;t/^y) 40 
ytsi^ym. try^p7;i/*;i/^*;^jKyi?> r^v 
y^y^y*;U#y^ x tf p^\7^ y^/i/^yl^;^ 

[00 3 3] 72;I/K, ^77^ m-fV7? 

^7 L ;b-YV7^;l/^ ^^W77^;Vi, 7 
pp^y7^H> -7^pp^V7^ ri/7^;i/ 
^^fl/?^/^ ^^^;1/t-U7^;H8, 7p 
Pf U7?;l/t, 7P€fl/7^Hs t7^i/y^* 
;i/#y$, *+y7Mi/yy , A;i/#yi, ryh^-b 
yy'*;i//Ky^s tf 7i-;i''7/!;;Pt;yi, tf7i-l/ 50 
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y7A;Wfyl, ^>tfyi/H:7i-l/y^M^yS, 

4,4' ' -p-fU7i-l/y-7*Myft 4, 

4' ' ' — p-^7wi/7i-;i/^*Mys, ty<y 
yvvy'*;^y^ ry^y-tfyy^wsy^ t^y 
jtfrWL yx-i/y-ffiM, y^=.uyy'yu\£ty 
& t7^i/y^*;i/^yi, ^yxyyyyptf^y 
& id'7x-;l/-Si, My x~juyy°v\£jrym., 
3,3' - [4,4' - (>tfl/y-y-p-i£7i-l/ 
y) y7P^ty§, 4,4' -^<yy;csti 3, 
3' - (4,4' -e^yyvt/) yy°Ptf^-y®, 
yy- p -71- yyrf» H©s«K^*;u4?y» 

#a Mttyiyp'J KftEco^/i/^yS/NP^yftt/ 

[0034] ffi©^*-;Wfc^Wi:bTtt, W*.tf#f 

7i/-;H; ^fuyt*77i/-;K yv7pfc°u 
•rytrx7x/-;K ^Uryvrx^xy— f-* 

t!77i/- ;K x;l/7f*-;l/H'X7x7-7k x/l/7 
t-;Vyt!77x7-;K ;t^yti'X7x7-/l/ft£:© 
ti'x 7 x 7 -;l/H^W B ns o cn^ttWSftli 
2 «OJ:*ffi*3-fcHi:Tffifli t? t 5 o 
[0 0 3 5] ^S^'JxXfM, Mffi O'y) '7#;l/ 
#^«ft«»4: (-) y'4—;i/ft^t)ity>^^s 

Or, Wfflt p - F;l/xyx;l/7t y^OT°P F y 
m, **JR©»fl5»Sftttfe 7^7 y, XX, 
^SKWft^WS^ffl ^ 6 ft* o yiixf^ 

ffiSS, ^y^i'y *;l/v'7^ 3/ VI/ k #F57Aft 
So y * ;M? y ^/np y y \W& t y'*~-Mt&W t <Dfc 

* zomm&tmtfm ^ & ns . 
[0036] awB^y Ktt^ (*) y*;i/*y^s 
(y7j;i/5j?y®, y*Myixxf;k y*;i/#y® 
/Npyyftti) fcs (^) ^r^yft^flffc^as*^ 
rif^nSo ^s^ut5F«> (to y^;wfyi 

So 

[0037] wssig 2 ^wrs ^*;i/#>asnfc 

Wfcyr^yft-artf (p) fc/jn^TTfBS (V) i?a 
* ns {taw* if *^6tf BtiSo 

[0 0 3 8] 



(7) 



11 
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[ft 2] 



O 



-NH 



NH ■ 



(V) 



cs^ a 1 fecttf a 2 iizim^mm^mL^Lx n 
a i ~ i o <DM$&%mto ) 
[oo3 9] ±iBit (v) t*«n«ft 

tA\, ±fE5£ (V) cf, C»H« -"pa* 

ns r/i/^i/Sti, e«R-e* o t o r 

e'7x-i/yi, t7fu>i, £7-7+77*, 

y, 7-7 7 -fe 7ft if <D ^immMfc-mfr & 7j<»7 2 
i^n^fcSiifti'Wfsn^o ±sbs (v) r-s 

4' (3, 5-^75 7 7x7+:/) A/^X 4-7 
5/7-4' (3,5-^75/71/^) 

4 — s7+/l/-4' (3,5-y , 75/7i/^» -h 

4-;t7+/t'- 4' (3,5-^7$/7x/ 
+70 4-^y^-2-^^;U-4' 

(2 , 4-:7*7 5/7x/+:/) May, 4-^7+ 
/l/-2,5^7+/l/-4' (3,5-^7577x7+ 
5/) #/l/3 7\ 4-+7+vl"-2-7+/L'-4' (3, 

5- :7*75/:7x/+7) *;l^7, 4-^7+/7- 
4' (2,4-775/7i/+7) Max 4- + 
7+/7-4' (2,4-^7577x7^7) 

7, 4— ^y^7!/-4' (3, 5 -^757^7^D 
+7) 4-;t7+/7-4' (3,5-^75 

7^777 0+7) *;^7 4 -^7+/!/- 3' 
(2 , 4 -7'7 5/^777P+7) *;l/37, 4 -+ 
7+/U-3' (2,4-7757^77Vd+7) 
3 7ft Htf^fcF & ft, ft? fe 4 — ~\ 4 ' ( 3 , 

5-77 5 77x7+7) A;l/37, 4-+7+;U- 
4' (3,5-77 57 7x7+7) fcjlo 7^#tc$t? 

$ik ttJwa-e $ /c « 2 »6U:*ii*^fc-e:r 

[0 0 4 0] ft^SsKUr 5 Kfctt, *SK8<0J»**!I 
ft *>* ^ ^Sfifcfifi© 5>#;I/ # 7gg§f{t&'#/, 77 5 7ft 

^m^mmt^ ctipvis&o imp^^ymmit^ 

7'75 7fk^tf^LT(i, ftfc*tffcffi©^*;P# 

ywmitsfflsRwy 5 yftswavH^ & n§ 0 c n & 

CO 0 4 1] frfr3#U7 5Kfci\ WI3 (*) 7*;1/jK 
7^M^ v i: C'n) 77'5 7fig7>£:^ 'timicfclSX. 

/^h^X77M7l, « *£<0»tt/tt8 

#ftn?£»a-s-&Ti# b ft £ 0 

C 0 0 4 2 ] ME* U (Z 7) 7 * 'J 7- h fi, ( h ) 
(7 7) 7*yi^Mfc^*B£3-t*-Tl#5ttSo 
frSsK'J (77) 77<J7-M±, (h) (77) 7/ 



C0 0 4 3J #Jtl«ji2^Wir§ (Z7) 77'J7-h 
ffc^Kf^LTfix 4- (7-7) 77 'J P+P+7*;!/n 
7, 4- (7 7) 7^yn7o+7-4' -7i^M 
10 7 4- (7 7) 77yp + P+7-4' —^7+ 
;l/*;l/3 7, 4- (7 7) 7^yn7n+7-4' - 
(4-^7f*7x-/W ^l/ayaifAWSns. 

cn & $ a 2 a«±^ia*-a-b*T fgffl +• § 

-So 

CO 0 4 4] *5SWfc33t^Tfflt^tlS#U (77) 7 

(77) 7 7 y u- h \k-smmm l xmm-% zt& 

X%% 0 AS© (7 7) 77 'J 7-Mt£tJi;LTtt, 
+;l/ (7 7) 7*UU— K x+/l/ (77) 7^'J7- 
20 M n-7'+;y (7:7) 77'J 7- M 1 -7*+/U (7- 
7) 7 ; ;UU-h, 2-t FP+7x+/b (7 7) 7^ 
•JU-K 2-t Fn+77°Pt£;l/ (7 7) 7^'J7- 
M 2 -xf-;K+7;l/ (7 7) 77 'J 7- M #'Ji 
^777*yn-;I/t7 (7 7) 7i"JU-K MJ7 + 
n-;77p^7hy (77) 77'J 7- hftMlffi^ 
(77) 77y 7-hft-a-ti ; r h^t KD7;U7U;U 
(7 7) 77yu-h, 77p-^+7;U (7 7) 77 'J 
U— h, 7y777l/ (77) 77>.J7-K 777p^ 
777x7 (77) 7i"jU-K 7*77n^77x;l/ 
30 (7 7) 7^'JU-h, hU77a-r*x;l/ (77) 7 
^ y h s 77 ^;Px;l/ (7 7) 7 7 U h ft £<D 

mm& (7 7) 77 y u~ hit^m ; ^7>>vu (7 7) 

77yU-k 2-t KP+7-3-7xx;l/^-+77 
Pk7b (7 7) 77 yu— h, h'J7s (2-EKP+7 
X7=-;W 7 7 77?7-hh'J (7 7) 7 7 U 7- h ft 

if (77) 7 7 y 7- h ffc^tift if &wf & n 

7?*£o 

CO 0 4 5] A^5*U (77) 77'J 7- Mi, 8MB 
40 (h) (7 7) 77'J Is-Vit^m*. %fflc%VX, 
7 V H'7 7 7 7+ P x h U ;Uft if© 7 7{k£ tr, Ji^f fc 
^777 ;bft if £DJi»{tt)ft HOlttMf&ST^a^ 7 r 

CO 0 4 6] 3Stfc, iwlB®« (it) 

+°775K (a) tLxi>i9ncmfrci><Dtm^vy 

5K*ffi^5<li:tff*8„ ft^i (C) (iMfB-«S 

( i v) $ n § aM*»fc«(&r s«jb*^-t s f t^jr* 

M&X& 0 , L < tt, 6-20 cDW«87'fe 

50 ^ 0 cn&c0W«l*»ctt, /MayySTFtfSSftTVT 
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fe<W\, IWttSfctt, 7I-/H, 4,4' -^7x^ 

U7«, 4-^yWi-;H, 4-7;V*p7xx 

3,4-v ? 7MD7i-;VE 3,4,5-hU 
7Mp7i-;H, 4-t^f;l'7i-^E 4-^ 

7;U4-nlf7x— 3 , 4-77;I/:tPti'7xx;l/ 
3,4,5-hU7;l/*Plf7x-;Vas 4-:t7 + 

A/- i -7-7+;^ 5 -^7f7i/- 1 -ty^-^Ss 

6-:t7+;l'-2-7777US, 9-77b^-fex/U 

[0 0 4 7] glltc, MIBiS« (iii) fc^tf (iv) 
O^Tte, tCiaHH (1) £ (ii) ©l&fifrSWStl 
£5o *Ud*5F (A) , 

(B) ««fctfffc^» (C) tf'Jl'SK 

(A) */B^S»3fcfcJU (A) Sioft 

(B) fe«fctf/*fcttffc^» (C) ©H^MUttf, 

i : 0.3-0.0 it*&So $fe*U'f5F (a) ztm 

f sS:f *&(ctt. fiof* (B) Mfc^ft (C) ©?gi=r!t 20 

JfSKttl :0.8~0.001T'fe^ £ t) 
£?£L<fil : 0.3-0.0 n?&5o 
[0 0 4 8] M!l 

^ft*^W-r«fi*WOjS«)^6j«*. C ©HUB 1^5*1 
[0 0 4 9] ?-©ffl©gif)Ogi| 

*^«?s B B B sa(pigij{*, 7*i^-;i/hft©ss^{fcJ3«fctfa 30 

SI3SS7 >y 7©fcJdf<7 a4r©J»Kfttt©IB«S(*^* 

^+7#W{fc^«W5%7?& o , trx7 xv— ;i/ asi 
tf^ymm, 7xy^7#7-^iui?+'7ffli * 

U7"-;l/7 #9 -y ^Six^+^WB, BSttflg«X7K+ 
S^WJB, yy^^l/xxr^x^+J/ffiflg, 

ii, $RfcfX^7 h 4 0 0 E , 113002 

mit^XM («) H) > xt°xt- h 8 2 8, III 1 5 2, 40 

x4-°+77;K^>y 7 i 8 o s (rfift^x^x^^ 
^-nm^f^y^^m^mt^u, rnmRK*® 

CO 0 5 0] Sfc, *^©?^ B H ffi^iJ«, 

flfl^HTx 3-7 5/7Ptf;H-Uy b+77^7, 3- 
7 577^^1/ hyxh+77^7, 2-7577Ptf 50 
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>VbV* b+77^7, 2-75/7 , n^h'Jih* 
^77 N — (2-757xf/W -3-7577P 
tf;l/hU^ h^W/ N- (2-75 7xf;I/) - 
3-7 5 77Pk7M7777>< h+v'v'v^s 3 -7b 

7 f 7p tf;u h y y i- +7 y, 3-7 77 k 7p k° 

;Ub UXh+^y. N-xh+7#/i^x/i/-3- 
7 5 77Pt7Uby7 h*-7777, N-xb+'>M 
# r. 3 - 7 5 7 T'P )l> b V x h +7^79 7, N - 
h y x h +77 y ;l/7n h y x+l/7 h U 7 5 

n - h y y h +77 y ;i/7°p h y x^ 77 h y r 5 

7, 1 0 - h 'J 7 h+Wf'J /l>- 1 . 4 , 7 - h 'J 7+f' 

Tfjy, i o-hyxh+77y;i/- i , 4,7-hur 

■^r^ 7, 9 - h y 7 h +77 V jV- 3 , 6 - 77-9 1 7 
x^-feT— h , 9 - h 'J X h +77 y 3 , 6 - 7 
7-i7'7x;77-br-h, N-^777l/- 3 -7S77P 
tOl/b'jy h+77^7, N— ^y7>- 3—7577 
n tf h 'J X h + 7 7 ^ 7 , N-7x-;l/-3-757 
7Ptf;l/hy >< h+77^7, N-7xx;l/-3-75 
77 > Pb7l/h Uxh+777 7 N-ti'X (t^'7xf 

77) -3-7577'Ptf/i'hy/. b^yy^y, n- 

E'X (++7x^77) -3-757 7nWh'Jih 
3-2 9 1 9 2 2#^$g|3K©T h^yj;l/#7K7ft|7k 

coos i] -mmm 

turn ixtf^^w^n^. $-r, mmm 
ei^m*p-^3-7-!4, x^yt-s, 

^OM^L, 4 0~2 0 O^OjSKTfilUlftLrfflR^ 
fiSc^-tir^o »0§iJ¥^ 51^0 . 0 0 1 ~ 1 |im, » 
SL<ao.0 0 5~0.5fimt'fe5„ MfHftEi: LT 

tt, 1M70-FA7X, v-^xfo^x^ 

-fijxf 7/f U77U-F, ^iJ7+7777777 
-h, #'jx-f^;V*x #Vi}—t^—bmv>y° 
vttv ?7 f ;VA**»5asaWS«*fflv^c tit 

ESAU, I naOs-S nOi^BftS I T0HP5«ffl 

f±, 7* h • X7fyy*& ->J6v7 7^fflt/^77i4^ 

tfi^en*, jiJtftEi5i#i©fi*teiRb , r^ s«43«j; 

CO 0 5 2] &I^T% MIB^a«fcS!l«^HWL, 
(CcfcoTti^ 5fc 1 5 0-2 5 OXOiaKT'iPjIMQa* 

ffi/\ T'y^-jibn^t^mFmmm^n^t^o m 

TfeJ;<s 150nm~8 0 0 nm©fiS**tS*^ 
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H33 <fc ^RT^IS^ffl l/^Ct^tfS^ 320nm 
-4 5 0 nm©»S*#r««*tlft3b^*lcj?*l/(r\ W 

[0 0 5 3] j»e©Jf*LV«fi1B«©S^ttfttt, 7^ 
/l/*-, k^MfBftlMffi'r 3 c 4:tc<fc D 

^X*7X»K^"3 2 0 nmiD&Hffl&DJRfl 

x%% 0 imL-fcmcixzr, mythx^&^mw-mz 

T*fe £ s Kir ^ ^ -5 fl-SCfcftf 

[0 0 5 4] (S B B B H3[B«I^M'r£®^»^W 

[0 0 5 5] 

<r>fflM\c <fc o nfcEi^fa©#ffift#ffitf BfJ£o 

ftfii;&5J;?t;7 PJJ[!S (-b;^t-y7) *fl-LT*flSl 

z.b\c&K>, TNM*fe(*STNSi(tiB'fe;l/*W , fS«t 

[0 0 5 6] MfHfSHk t/Ttt, *?f^ >y 
77 7x7 v*SSto*2*JB^SCfctf-?*3o TN 



(9) #M 2000-319510 

16 

^ffiH, ifi'^n^^?^!^ ^x^7^«H^ 

x- k nl/Xf'JM- hUonlxXrU -y7 
ffi^^iSift* C - 1 5 , C B - 1 5 0<;l/*tfcH) k L 

10 >J -r 7- p - 7 5 7 - 2 - * f-;U^;U'> 7^ 7 - h m 

[0 0 5 7] *SSW©«®Kl^RW5*tfjKSiaiBiA!ia?5r 
jj*F&^*?lR* k (/ ^ /cif B ^g(0gH k a 5 5 If 7 

20 ^mm^^mtb, mm, m&m\*im<D&%.&%&xm 

[0 0 5 8] 

fcKW-rSAV *5SWttcn6<DSB6fi0lli:iWI8*ns fe 
[0 0 5 9] 1 W'J^5F (A) (7)^) 

2 , 3 , 5 - h u ^^^s/s/^P^y^uiHtras** 
0. lt/l/ (2 2.4 g) fc3' 
30 0.1 -e^ (2 3 . 8 g) ^N-77 L ;P-2-k°P'J H'7 
4 0 0 g 6 0 °C7? 6 mmR&^fc. ^ 

**i*JB**fto foi y<^7-;bT'?^L, SET 

4 o °cr- i 5 nnim^x, ^urs-y^iesg* 

ff/Co 

#btl/c^U 7 5 -y 7^1 5 . 0 g tN-^^- 2 - 
tfp 'J F73 0 0 g, tfV 7'78 . 2 gRtf#feKff|fc9 . 

6 g ^^pu, 1 2 o °ci? 4 sf my 5 Kftg*S**« 

m:&fm%:vmz*ktco *<d&* z;-)\>xm§> urn 
eetx 1 5 mmm^^x, # u 5 h c a ) («t, 

rSf^f* (A- 1) j 11.5 g^lifco 

[0 0 6 0] &I8M2 Cfi^ft (B) 
^UT^'y^gj cpa ^ 

2 , 3 , 5 - h U *;t/#+777 v^y^>mM~M7m 
0 . 1 (2 2 . 4 g) , p-7x-U777 570 . 
0 5^1/ (5.4 g) t5iD : 4- (3,5-7'7 577x 

7 + 7) *;l/370. 0 5€7 ( 1 6 . 5 g) ^N-77=- 
50 )U~ 2 - tf P U K 7 3 5 0 g \cmM% ^ 6 0 °C7? 6 H# 
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jvxm&L, su±T4o°c-?i 5«Ktr, s-& 
f* (b) (wt, ra-a-ft (B-i) j 43 g 

[0 0 6 1] ^#lj3 Ol-a* (B) ®^3c) 

X^V7f D-hV;l/2 0mg^^A7 . 5m 1 
leffflSU S*#BMT6 0°C?-1 OHtfSSiSb/co SS 10 

$a»s-rt\ s-af* cb) («Ts rm-a-f*(B- 

2) J £^3) 2 . 5 g^fffco 
[0 0 6 2] frjj£0j4 (ffc^» (C) <D^$Q 

Kn*lFS/*;l/3yi 0 . 0 g tifflW* h U 72* 1 
0 g* 1 0 0m 1 <0*S*SKtf^ SST*3BfWiH$L 

«ut£» (o car, rft^tj (c-i) j 

~5) 9.6g«»ft, 

[0 0 6 3] JtlK^fiKffll 20 

2 , 3 , 5 - h V %)lt^is^ta^y^}mm-i$M 
2 2.4 2 gip^x-U^r^yi 0.8 1 g^N 
-^<^;l/-2-tfnU Ky3 0 OgtetSflfi*-^ 6 0°C 
T*6i$ISLEJS£-£fco E^3W**«H4>* 

^7-;ut»l, iiffiT4o°cTM 5 flfsnass-e 

T> #'J75»^1 (2 7 . 4 4 g) «|ifeo 

y 5 Eit^ffi 

iWc^'J7$7^t2 0.0 0g(CN-^^;l/-2 30 
-tfn'J KJ/3 8 0 g. If Uy~y9 . 5 2 g&t/ftszKfff 
112.29g *SanU 1 2 0 °Ce 4 B#P^ 5 KffcK 

(«Ts rM#f* ( a - 1) J 15.2 7g^r 

[0 0 6 4] ##Ml 

i tfW&nfca-^f* (a - 1 ) * y -7fP7^ 

zmMLtco commit, nomfrz%%mmnMtt 

fta.tafcxifv-f— *fflt^r**u 1 8 o °c -t? i ei# 
MnmL«mz&f£istco commie wnysc^ 

?:ftftitfc d -;u*#r 3 ^ tr y ?V y- y fe «t 0 , 
D-;KO0OR 5 0 0 r p m, Xf^^fiOWflffi 1 c 

fc> Kgl 7 jim©KffcT;l/3-'>A«At)X^2/8tf 50 



nm 2 0 0 0 - 3 1 9 5 1 0 
18 

&mmm& wt s * 5 ^671; y^w $ 

* >y ^MitH (*/l/*m Z L I - l 5 6 5 ) 

[0 0 6 5] f«Jl 
&m 1 Tlf 5 tlfcSStt ( A - 1 ) t GUM 3 B 
n/c*^ (B-2) MH^Jttf CB-2) / 

(A- 1 ) =0.1 J^fc&l^LTcfJL MI 1 

LTcmmmmicmnm^mMLfc. mwm 1 

Y;^-SPF-5 0C-3 2 (y^v^S) fc£ 
^ 3 6 5 nmcDj&g^il'f 3 3 2 0 nmiD £>®M 

a«ffiattriRi^6 o . 2 

J/c m 2 Mif LTco «&ElBjBi#£fc-g*>-eSlSlt£ 
[0 0 6 6] *M01J2 

h»m i "em^itm&# c b - 2 ) <oftb 0 jc^m 2 
n#&nfc*^ (b - 1 ) «fflv^fcfiwt4*»ffi 1 £ 

[0067] mmm3 

mmm 1 t*« ^ ^*a# c b - 2 ) of* d t-^/aw 4 

Tl#6nfdfc-&#( (C - 1 ) Sffl^ftWliSiM 1 1 

[0 0 6 8] HliM4 

LfcmftM^frX—tf 0 . 5 J / c m 2 "^ftSfiW 

fcffttLfcJUS*^*? * 1 5 o'co^u-y^-- 7y 

[0 0 6 9] 

^RRMf (^iM#h ^2» «ff-3fe 0 mi mm 
msamft&frz 3 2 0 n m ^ d tjai8aa»*Bs«/^ 

IM^L/T^ftV^^li^^LfCo 3 2 0 nm±HS 

/to s 1 mte>mMx-*>\'#-& 0 . 2 J / c m t L 
me?%fmi>ito fmisitmssi?M)&* 1 5 q°c<d 
[0070] mmme 



(11) 

19 

mmm 5 ksw-ssi 1 wMt'mzmmwmztxnwz- 

CO 0 7 1] *ffiM7 
tO^Ttt, H i tSti^ixy zSKMl/^li 

-Aif7tm©^H^LTi/^*\ m»i 10 

CO 0 7 2] Hnc^-Tcfc^tc, IgljiSfrteaW:, ytt 

1 fHAfofc a 1 ±(Dmm 2 fc*f LTSSSsITjIbK 
z [Sjfr b 0 . 5 J / c m 2 L/c„ 
CO 0 7 3] Sfcfc, Bt2(c^-TJ;^fc, ig2I«b£ 
»gi2ffifC*fLTA£f£0 = 6 OffiT'O. 1 J/ctn 2 I 
I^L/co i«, AW^^^IfttSS^fcO&'r^*^ 20 
3o H2J$ftfftbfci:, ® lB3^©fi^77^Ii:a^S 
x zffirtfeMT^fnlb li%mir%o mzMM^AMm 

Co o 7 4] mM&fam%Mte&t>-&&fa%%- : 7¥:y'if 
c o o 7 5 ] ##m i iszTfmm i ~ 7 x^ntcm 

CHI] 




fWS 2 0 0 0 - 3 1 9 5 1 0 
20 

V*9lBTLfci:c^ 0JnTlyfe«EEOON-OFFk:jiS 
CO 0 7 6] 1 7 5 nfc*iga 

1 1> tc ? xm-& -/ urns r ft *wr sEi^*«a^ 

CO 0 7 7] 

5 lilt <fc 3 IS C 0 <Dft2& TFT *?<0 HMH^ 

h ft *m?%m?muimw,-Tzib 'o mnm-mas. 
ftx^&rcst>, tnm, sTnmm<om^mtLxm^ 

cm i ] *ssMfc4o^^^^#^i-«iiis^i0^ 

CH 2 ] H^Jfcfc^^^Mif^^^'rWKgf^iHT' 
CH 3 ] *T?«*^*^--h: ~? Isf-jV h 

ftzmLxm&iLx^zc t^Tm^m^M=F<Dmm 
mx&%o 



cm 2] 



b 




(12) 



# m 2000-319510 



[03] 

1^1 3 



'ma 



ozmm^ mm m tnmmm m «- 

mMf|5ffJ^KSI*-TSll#24^ v'x-l' JSMfW^EIPft-T B 1 1#24-S§ v>x-f 

(72)5§bj!# 3ti a2)^mm fsft sie 

«jftiPtf>*Kj|Ufi=lTSll*24# i^x-Y SusfP^KIgffiCTSll#24^ 3>x-f 

(72)^0J!^ gijpjf If* F^-A(##) 2H090 HB08Y HB09Y HB10Y HC05 

mm^m.mm-Tm\mm kao4 kau mboi mbh 

XX7-;«StW 4J002 BG042 BG052 CF002 CF032 

CL002 CL032 CM011 CM012 
EH076 GQOO 



